Most research in software reuse has concentrated on software production: programming languages, tools and methodologies.
The primary goal of the ESC task is to demonstrate a hypermedia front-end to an unrestricted collection of software components, containing both information about software and mechanisms for retrieving software from distributed sources. It is novel in embracing a wholesale devotion to the encyclopedia metaphor, in providing a system for adding both new entries and new classification structure, and in building hypermedia automatically from specifications. By integrating this system in the software development environment, we hope to make it easier to look for software than to start writing it.
We chose the metaphor of the encyclopedia because it is uniquely suited to realization in hypermedia and because it is familiar to most software developers.
Epistemologists developed the concept of the encyclopedia, in which editors and authors conspire to include a rich web of cross references that relate each article to other articles. In the ESC we adopt this representation technique so as to be able to represent arbitrary and shifting knowledge about software.
The ESC is realized by computer programs that simulate the appearance and operation of an encyclopedia.
It has three graphical user interfaces (GUIS): the Bookshelf, supporting unstructured, interactive browsing; the Searcher, supporting goal-directed query style searches; and the Publisher, supporting automated component insertion and restructuring of the Browser and Searcher. All GUIS employ hypermedia.
The Bookshelf and Searcher depend on a flexible and robust classification scheme. During development we discovered that simple hierarchies, such as the Dewey decimal system for classifying library books, or faceted schemes that attempt to classify components with a fixed number of characteristics, are inadequate. We developed a scheme that allows builders of a collection to specify arbitrary characteristics of components and arbitrary relations among the characteristics. This scheme is rich enough for virtually any kind of artifact, including design documents, data structures, procedures, test plans and results. lThe work described here was carried out at the Jet Propulsion Laboratory, California Institute of Technology, under contract with the National Aeronautics and Space Administration.
The scheme was inspired by semantic networks, a methodology from Artificial Intelligence for representing and processing knowledge.
The scheme is embodied in an object-oriented language called Linnueus.
The Publisher is the interface for adding new classillcation stmctue and new components to the ESC. It has mandatory and optional forms to fill with information about a new component.
The mandatory attributes include the name of the component, its function and application domain, the names of directories and files containing the component and its documentation, and so on. Values of attributes are organized in multiple inheritance hierarchies that represent knowledge structures. Optional forms allow the user to add new attributes to the description of a component.
The publisher emits Linnueus expressions that are integrated with the database, and it rebuilds the entire hypermedia system to ensure internal consistency among all the elements of the Browser and Searcher, and external consistency with the database.
We make a conscious effort to limit the depth and branching of the ESC, attending to limitations of human short-term memory. Further to aid the user, the Bookshelf includes spatial and temporal navigation tools generally accepted to be helpful in hypermedia systems: an overview diagram and a history list.
